. The estimation of resource interactions has, however, proved to be very complex, especially where many resource outputs are involved over a large geographical area such as the National Forest System ( 
STRUCTURE OF THE UPPER LEVEL MODELS
The National Forest System Resource Interactions Model (Baltic and Hof 1987) utilizes upper level linear programming (LP) models to develop technically efficient regional production possibilities. Discrete management alternatives generated by the local (forest) level planning LP models (Johnson et al. 1986a (Johnson et al. , 1986b (Johnson et al. , 1986c (Johnson et al. , 1986d Kelly et al. 1986; Kent et al. 1985; Robinson et al. 1986 ) are used in the upper level models as the decision variables for quantifying resource interactions. Regional level results from this analysis may be integrated into a national level renewable resource planning process.
This approach was first demonstrated by Bartlett (1974) and Wong (1980) . Later, Pickens (1986, 1987) developed the details of this approach and tested it in a case study. The approach performed very well at the higher level of analysis, given systematically defined lower level alternatives. USDA Forest Service (1987) . Applying these demand projections to the National Forest System implicitly assumes that the National Forest System will maintain its proportion of output production relative to the Nation's production as a whole. The actual indexed demand projections are given in the results section, below. Habitat improvement and sediment were unconstrained in this run and the following runs because they are tracked as measures of the environmental impacts of meeting the given targets on the other outputs (while minimizing costs). For the results reported below, "rollover" runs were performed to insure that the indicated sediment and habitat improvement impacts are minimized, given the output levels and cost minimization of the given scenario. That is, sediment and habitat improvement were each minimized, subject to the given output levels and cost level.
Because of the discrete nature of the data set, these rollovers had no effect. While water yield in this scenario falls well short of projected demand, timber output substantially exceeds de- Kornai and Liptak (1965) , and others), its detailed application to a national resource optimization analysis has not been. Hof and Pickens (1986) have suggested the development of such an application and described it in general terms. As they state:
The Kornai and Liptak (1965) There are two principal problems in applying a DW [Dantzig-Wolfe] or FP [Kornai-Liptak] (1985, 1995, 2020) for the market goods (timber harvest and range grazing) to simulate the impact on the intensity and cost of land management. The nonmarket goods were assigned a target level of production. The model was run using the projected market demands both with and without the nonmarket constraints.
In Region 4 Horton and Campbell (1974) Schaumburg's (1973) 
